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(54) PARTICLE ANALYZER 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To reduce the consumption of a sheath 
solution by preventing the contamination of the sheath solution with a 
sample solution. 

SOLUTION: Capillary tubes 1 1 and 12 having openings which are faced 
oppositely to each other at positions on the insides of both ends of a 
transparent thin tube section 31 are arranged on the center axis line of the 
tube section 31 and the suction side of a pump 51 is connected to the tube 
12. The suction side of another pump 52 is connected to the end of the 
section 31 on the tube 12 side through a flow passage 44 and the discharge 
side of the pump 52 is connected to the end of the tube section 31 on the 
tube 1 1 side through another flow passage 40. In addition, a first detector 6 
which measures particles is installed to the tube section 31 and the 
circulating flow of a sheath solution which flows to the tube 12 side of the 
tube section 31 from the tube side 11 of the tube section 31 is formed in a 
closed loop of the flow passage 40 f tube section 31 , flow passage 44, and 
pump 52. At the same time, a sample solution is made to flow from the tube 
11 and sucked with the pump 51 connected to the tube 1 1. The flow rates 
of the pumps 51 and 52 are adjusted so that the circulating flow of the 
sheath solution in the tube section 31 and the flow of the sample solution 
to the tube 12 from the tube 1 1 may become laminar flows. 




http://www19Jpdljnpit.gojp/PA1/result/detail/main/wAAAGOaa3eDA41 0197440... 2008/04/25 



(maxmrntfit (jp> (12) & HI l^ 1 



(51)Int.Cl. 8 asutre 
G 0 1 N 15/14 



& $E (A) (iDttftttlH&nS^ 

#Hi¥10- 197440 

(43)^18 B ¥f£l0fp(1998)7j?31B 

F I 

G 0 1 N 15/14 A 



W&m& StjR«<Z>Scl2 OL (£11 H) 



(21)tHH## 


ftlB¥9-4794 


(7DWBA 


000005108 




<22)tftfBB 


¥j£9#(1997) 1JI14B 










(72)SglJ(Hf 


m mm 








<72)589f# 


^«Jft±JtrWftBl502#ffi 








(72)3g9M? 










<74)ft3!A 


&m± mm mz 





(54) \sm<»%,m i&^fsmm 



(57) [g£l] 

»a«*sa»i-5. *fc, ^1=^3 lotti 2«as 

7° 5 2con±ttifti|*«fcS§4 0 5r^LTlffltgB3 lOifl 

1 ««atc««t-4. nswas lie, sh^sh-sib 

l©tftffl»6*EiIU «S§4 0, *fflWg&3 1, )5ftSS4 
4, #y?5 2ft>&tt&HA'— *B<ffaS3 lOit 
1 1 1 2 

L, ill la^lJ-^T'/uftSrJEAS-fr, 

1 2fC^Lfc^>7°5 l-eK3li-5. m^U3 Ui*3 
ttSiz-^fRCO^S^ir^tl li^if 1 2lcj5ftft5 
f-v-^/^c^tt^Jijsitt^SJ; 51-, #^7° 5 1, 5 
2(Dffil:Srl!H3f-r5 0 



62- 
7<X 



-21 




44 42 



-4e 

-53 



23 

-k.15 



3:7n~- teJU 6:«*tflSS 9 
11.1-2:95 21:^/1^ 
2 3 : >-X» 3 1 
5 1.52,53 : 6 1 : IfettJffi 

70,77:^ 76:3:5** 
4 0 0: 



1 

leMq Z&mtiiiZ witty n — t^\z.\tm.^tz^->y" 
^m^m^t, mifE7P— fe/KOffilE^^^SSw^ 

Itmm 2 ] 1 icfEiKofcH^WKMIcfc;^ 

5 >- * «*3tffi8S*lS ft tc Z t £4«SS t ir 5 ft^ 

5 >- * mm^m^wt it ^ t zw& t -t zm^-fttif 
mm. 

3® £^ tr«ft £ «t «W»i- 5 $ ffl^J& Sr IS tt 30 
[ft#«5] ft*^~4<^f^/WcfEitt<DSi L # 

[f»*«8] »*9l~7(OV^-f^^^(c|2«c^0Si : •^ 

ft, tt®ft&<Dmt)\cfcz-xv>7°ji<mmW)^®Rxfi/ 



0-197440 

2 

xh<o. mBv>y°jmm&m%<nmatpbkmmv> 

umm i o i i**«9 \zmm<Dn^-^mm\^" 
x, yu-^ivnn^v^ivw.m^m^my-^y-f^ 
WM^m^n^mtx^^mM^tA^x^ , m# 

So 

1 1 1 if i o \cmm<Dm*#tirmw\z& 
^x, aw*tfKttn«i»**u-c*s9, fUM-isa 

l 2 ] l~ll covvf tt*Mc:|B«c©)& 

[0 0 0 1] 
[0 0 0 2] 

tsn,5/7y^ \*><Dm®& j mm&fm&TX'Bm 

^A5ci*aiftib^*^o^„ c^e>orasBt>i*«ji- 
hp< h v -&.mm%£tixzx^z 0 

[0 0 0 3] 7tr-t-f HJ-Hl^W***:**© 

*u*fe**if!PBMt*^J: 91s!iiB$*t*3t**4-r5» 
[0 0 0 4] ^^/HKSr^o— fe^rtlcaEA-f 



3 

hy/itw©/?^^ h^£#is-r 5fc^6il:^7 i ^• 
r;M7^il&^£&&1-5Slrm, ^ttic^-r^fc 

[0005] l^u^^p>, f->7*m&mf-rz>®$!s 

S„ Sot, W-JBJf lciJ-^^fKS:ft«F-f5*«{cjBffc 

ic-tj- yj'frm&mMi-z c t ttan t # fens. 

[0 0 0 6] 7 a— t/Vd^fctifcf-V7 p /^i:-> 

[0 0 0 7] Cfte>I^Bfl»-t-6S:itti:LTH, Cytomet 
ry 10:522-528 (1989), Cytometry 17:109-11 
8 (1994) 

[0 0 0 8] Sfc, 4$M¥8-7 5 6 3 2-§-<&$8M^O 

fc, •y-^7 , /^{c-^Stv5S«fi!<;5>lcj;67c I — t/K73 
[0 0 0 9] 

*$©^4£{£}lS$-tir6 title, y 7" 

[0 0 10] 



(3) ftffl¥- 10-197440 

4 

*>, 7b- fe/w4>lcgEg$ti/c^>-y/w»tBLSti- 

10 9 ~>-xmkftftx%i'9mi-£o\zisith<DXhz>o 

[001 1 ] ±iE«W**ft1-Sfc«)©**M©|S 1 <D 

W1-5SS 1 ©&tHS§i , Sr-&A/-e*5«t^WSttlc*J 

%%<Dfajj<Dj%Uftx*mmf- y7fr®®&m < g<Dffl a ic 
*tf6]LTMP$-tir, flUBSrWia^o— fe/i^HcttES* 

[0 0 12] ±SE^«:tf*1-afc»©#$BBIi©SS2© 

*l©#SlCfeV^-C» BUIB7B— t>vo-jj<Dmnntc 
14 milE ->-^ «ft ASS £ iftfr S*!I)#I§: ^Lt->-^I 

^l~3©V^ft;6>(D^{CjoV , '-C > is-^wMWl^Wt 
[0 0 13] ±fEISS*«¥ft1-5fcJ6W*^PJCD^5<7) 

[0 0 14] ±IEK«Sr«Pft-f6fc«)©*l8M©JB6 0 

50 [0015] ±8E«fiSr»fti-5fc»!)0**M«)IB 7 CO 



5 

y tvi-$ imm-r^f-yy^mmm^^y Tv^a 

[0 0 16] hm*&mZM®:i-Z>tztb<D*%W<DWi8<Z> 

^fgji, ±mmi~7 0>\,^-fhfr<7>^&\z&\,^x, ItiiB 

[ooi7] tmmm*Mm.-fz>tzib(D*wmw,v<D 
[0 0 18] ±tenM$r»ft-r5fcfecD*^w«mi o 

[0 0 19] ±SBH«S:tffti-3fc»©#S5lSIJ©Sn 1 
co^IStt, JiffiSBl OWfilcfc^t^ SW4fKttR 

[0 0 2 0] ±ffi«H«ri*ifc-*-5fc«>©#38eii©!ei 2 
W^fSte, ±IE^1~1 lm^Tft^W^JgiCio^T, 
* :/7/w?& $ ft 5 * Bfcfel- 5 JWb* 

&£f£tt, mWimmzX'0Wit^iitz^yy°^mi:y 

[0 0 2 1] 

tt7D- fe/U3 t, 7p- fe/l^3©M^CiftlWfB3 1 
■fc /H^TSfl p 7 p -±^m^m^tz^y 

©ttib^t (SAT, «tfl2tv^) t, m*gi\<r>m 

mcmm.zn#7 7&4H£ut«ug4 1 t, it 120 

fl&ffifcKtt^ix^TVMfcKSfc^a (KIT, #y75 1 
t^?) 4r^»Ufc*K4 2i, 7d- fe/U3<D±ffig|S 
(St 1 1 ^S3S$tbfcfti|©ffi^) lC*gi^$tl# 7 0 £ 
4t1£LfcfeBi#ffl©8Hg4 7 fc, y-*WL2 3£JJr;t5 
«15t 7D-t;U3 0T«ai (»'ffl2*SE«S 

titzmnmm 5:^53, z## 7 6 l -emits 



(4) #F^^p 10-197440 

6 

£S81 5jSgBK&^1-£«S84 8i:, »&«*7-r/u* 

4 0 0S:^»Ufc'>-^««EfflK («T, SEK4 4i^ 
5) *^UT7n-t/i,3©Ti»l:SttL 1 "tttHHOSr 
->-*f£?SfDAS8 (£1T, £fc?g4 0 irl^?) 4^LT7o 

— t*3<D}i%i&\zmmLtcy-xmmm^m out, 
&m-tz>m 1 ©tfttb»6 i , »4 7 \zmnc%.mmm 

±y^&2t. «EB4 0lcaa:rtP>ixU->'7*/V'«?2 i©a 
10 Afi|^^^*P-r5^2(D^tb^6 1 i, huIEH*-#7 6 
©te©tBPlcStt§ixfcj!(EK4 3 fc, fiftSg4 3{C^itt. 

*ifc«t*«sij-fe yt6 3t, mw.<D&mmz=' >r p - 

[00 2 2] 7 p — fe/V 3 ©fflWSB 3 1 fi^MttasSH 
©nfS^-C, If 1 1, 1 2 0tt&tt> »tfa3 1©* 

LT^5„ -*\ 2ttSl=l 2©IK*y7'5 

20 JfcSS4 0 i7P- tr/P3te, ~>-*$2 3^t6S-f 
/W-T'&JgfifcL-CV'S. #^5 1, 5 2«5fy^ 

yy 5 3 ttetUflO * 7 p — ir /v 3 flic t TiB« $ tvT v * 

tttWe#]&»e><DAAK:J:tK (J(Sl©«im«6, 
1, 2, 6 3, 

5 1, 5 2, 5 3, #7 0, 7 7, £*#7 6) A^O 
ttJ8f!#«:3»*fc0. (*y/5 1, 52, 5 
3, #7 0, 7 7. 5*#7 6) ^ftfPffi^fS^Sr* U 

30 tcV-fZ, (fi*te{4H*UT4V^ „ #^7*5 1, 5 
2, 5 3ttVvfftfcfM»g&9fc,fc tJj^SSlj^lpJIgi LT 

[0 0 2 3] ±|2#^Ogewttf^lCO^Tlft?fl 
1-6. l3J»^S-Cf4SSK4 0j3iff7B- fe/V-3rt»±S 
W#cffit1-5o Ztl\Zi/-*m2 3S:^1 5frb#y 
75 3tJ:97P- fcA'3rtfc:2&0&tf. # 
.7 0^M*USfcS§4 7 5rfflLT7P— fe/V3/4>P)gg^i6S 
att5«ffit1-5o #7 7%fflCy-7-m2 3tf 

«S§4 1 {C^jSfcL/iV^i 5l-1"5c Sfc, CtVilH^FlC 
40 ^>-75 2SrSSlijL^gS4 0(*3lC->-^^2 3*KV^ii 
tf. C^lCiip 7p- fc/V3 t«S§4 0*»e»*5ffl/w- 
^>b«B4 7 5riioT^^i|^ttj§tt5 0 
«s»TLfti^5«>l4«itf, SS§4 7(CSftfc5v»J 
B'J-feyf-6 2(l<t l 3«imL, ^$5a#*s»TUfcP>!K>' 
75 2, *y^5 3*ff±t5. #7 0^mD, 

#775rF^< (C©$f££#J«t£^5) „ 
[0 0 2 4] SiJSB#ICtt^>-75 2^iE»L, F^/W-7 

2 3 5rll]±, ^FftdHJlC^a^-tir^o 
filtt, 1 ^ii5f->-7^rc>S5Eil*[6]ir, 7n- 

50 -fe/P 3 <Dm^ 3 1 i/-xm<DmtlJjft&—$l 



7 

(C, /1f>-y5 1 Sr|g») 1.-^^7"/^ 2 1 £7n~ fc/W3 

rticeaai-rso ^©^©f-^Tvi^sasiit^n-- ir 

^3^IO^^g))fe(^fcix5«fti:1-5o ft*>\ gift 

/hS4ttffll-«S*W!£i-5Ci:*sa4 (Re<230 
OWT) o 7D- fe/V3F fe 9lcAofc^^7°/WiK2 1 fi-> 
-*JK2 3leJ;'3'&^&£*vt7n — fe 3 ©tf 

ifiiflEnxinffSBa i*iiiau*i©«iai»6icj:*)tf 10 

[0 0 2 5] 7D- fe^3rtlCBSA$tvfcf-V7 0 /V-fS2 

fihwmtm^^m^>-f^m2 i isrg 

T7D- fe/U3IC^A$^5o 7o- fe/W3IC^A$n 
fcfy7'/i'$2ili, b53£©J: i/-*f&2 3(;:J; 

g&3l£iIigU 7B- fe/P3©1i<£,>tt^±^P-r5 

mtti 2\zm\zti. «s§4 2^sx^a$ix5o i^c 20 

iSot, /-K^7°5 2lcSi§l$^TH/v-7 p ?:tflii-5^ 
fr{dilA$^5f->7'^2 l©tli*4<. f— 

*<kttttffi£«ft-CV^-C3Mff 1 2fc*;MU AS5#(i^ 
Wl 2fc^1-*#*©-ttttH/l'-:/rtfc:»A-f 5»T 

rt^KttfcSB2©ljiW«6 lK«fc0-tH'7Vl'»c2 1©-:/ 
-*#2 3~©&A#J3-£fc*PU -£ft£®;lfc# 
£\ ^fl/i'-7 p rt©^^#at»}f^i/-^?K<b^«li- 30 
5» ->-*?£2 3^©f-:/://i4&2 l^iSA^fi, * 

[0 0 2 6] ->-*j&&&[l#f±;#>'7 p 5 l&ffjkU # 

3 Lffl/v-:/F*i©i£flc£SftSS 4 3 |c#m-f- 
So «ftO»a»T©*Sf±«^J9J-tyiJ-6 3tc«t t) 

[0 0 2 7] 4fc, 2 3tiiAi-5tJtT-4:^< 

7^/^ 4 0 Olrll/V-T'tglttt) il\ C<D#S", 40 
«#©iW]|tt#>'7'5 2^i^teb7^/V^4 0 OSrSe 
ffiL7^;^4 0 Ofe h5y7 p $^fc«c : f*^SrfB/V'- 

fft 2 3 ©if S*fi£:£ll$t)-[e] *» t L-tf-VTVWK 2 1 ©« 
*S£i5fcSg4 2«<!r LT#^7°5 1 lei D -»^7VWfg2 1 
SrttA-TS^SCirL-CtiV^ 50 



*ffM3p 10-197440 
8 

[0028] El2lc^-rj: 5{cjf£SS4 liam^Ky 
7° 5 l^aSBLTf-VTVl^ 1 SrttA1--5^t LT 
<b«fcV\, ifc, C©J§£\ ->-^«2 3V>ffinJ5\P\*& 

«tv>„ 

[0 0 2 9] 433, tfVT'i LTIlH&fil'kfrD^T 0 

©«•£, 0 1 izMmirZMi&l-im 3 lc^-r«t 5 tc, iSfcSS 

4 2t£H##7 8 SALTS'!; y^y7*5 1 1 

U 'y]) >i?tf>7°5 1 1 tii >? 7d- fe/i^3rtd^j)iE 
Ufc«3^T#7 8 fc£J !)#*., v-yv-^VT 0 

5 1 l*»e,fltlg4 5 SrST«Eft:Sr#a-r 5^^450 * 
7c, H2Ki»*i-6*j*ttH4K«i-J:5K, StSg4 1 
i;E*#7 8^Lt->yy^y7*5 1 1 

i/!J^>75 1 llcii?f-^7 0 /VfS2 l£rift&g4 6 
SrftT^ J.K3I Lfcft 3 7 8 *§J 19 IK7 p— fe 
^3 ICS 9 at?;:* £45. £tT©SfcSfcW-CfeB 

2. 03, B4©«J*£«fflT?#*. £fc, f->7VMK 

[0 0 3 0] Sfc, tV7 1 ;vWIIS^S^(J«4 8 

yy°*M&m*-y\cffiiz ufat$-fr5^<t t u-ct <t 
[0031] ^njfewictntf, ^-^*S:«aittffl-e 
i&r. mmv'bmkfr^mktez* *7t, ty7/no 

ASB^* ffl P flro^ffi^ @HXT# 5 ©tr-f- y7/H© 

mv&frmmit-r, mmmmmv^x nwMirz><D& 

[0032] *wmw, 2 oygMMzm 5 ic^i- 0 #n 
ife^j t HuiBm 1 (Dmmmomm&n. ^^52 tbty© 

?5tt3S4 0 kf-xm9r®3 i &XhZ>®&l SOfcUltX 
i/y°5 4*ftLxmm.1r%i/-x®fa% : m&k UTjjftK 
4 0 4%mvtc&xhz><, #>-y°5 4hl&(D#>y°km 
m, mmmm^mk LTfes. m<Dmm-±m-x'h6<D 

n±tti»sjj1tj£§4 0«i:45J:5fcB*$*vC^5. 
7°5 1 ©tffii;£Q 1 , /^y7°5 2©jSSft$rQ2 v ^>"7° 



(6) 

9 

5 4 0>tttt«:Q3i:L7P--fc/W3©iS8&3 2 (»f 1 
l^Ett$ixfc(«OiSW) ^©->-*$2 3©2S?DAft£ 

A*£Q5 k-t&k. «K4 Oi7o— t^3d»64S 
HA'- 7" ^© j&#© tB A 9 ttft 9 o T ^ ft tttttf ft fe 
ftv^fc, 

Q 1 =Q 3 + Q 5 

Q1+Q2=Q4+Q5 10 

^51 ©tftftQ 1 i tfV? 5 4 ©filftQ 3 {£ X <9 ft* 
9, 

Q 5 =Q 1 -Q 3 

ttez<ox\ /x/n 2 3j»e>a-cfT<* cast's i© 

ttft) Qlli*>'^/HKO«A*Q5 , J:9t)**<* 
5o ->-7.m<DtftAMQ 4 fi, tfy:/5 2©)5ft4 

Q 2 i: /-K ^7" 5 4 3 , 

Q4=Q2+Q3 

£#£5„ Lfciiot, #>-7'5 4(Cj;t3f->'7 P /^0 20 
«A*#Q 3 fc*"tSM>U LT 
A** s Q3t|Jp-r5Ct{Cft-5o ^©Bt, flijxtf, BI6 
(c^-TJ; 5C7B- trA-3©j#lfc«\ IfflWSB 3 l ©Pfffi 

« 2 3 J-r.H**tfctttiT»SV^t» t0*>5£fcft<i»rt'f 
gB3 1'4 fiil L-tilt 1 2tS61-5„ ba>Lft#P>, af 3 0 

ir/l-3 0}5gAftiJ©*Sf5 3 2 ©JglfcfcJfc fCjf/h 3*1,4 
£5, igf i 2ir»Lfc<b#l47o— fe/W3©j5ftWfBJ©« 
gB3 3<0«^JSCTteA$tv57t*, IffUtSL 

e.iIl[ZT*#-f^->-^^2 3(cSAL^/W-7°lcA9iA 
tf. 

[0 0 3 3] 4fc s 7a— tr/W3£fiil LTV^fflicf- 40 
yy/Wjg 2 1 t is-xWi 2 3 omft&ft LTfeM^ec 
9 ->-*$2 3<0^#f+ifilC-^V7'/^2 lO-^S 
ALfcS£g|5 2 2 #££5. 

[0 0 3 4] W±W2I^SICJ; 9 Z\Z.^yf 
A-®2 1 ^jgA-r5WT*^>'7 ! '5 4©i5fti;Q 3 £PS 
U f-^7 > /^2 l/?ia©->-*?£2 3£f-y7°A-#E2 

5 2 3-©f->-7>$:2 lCSAiSrKC. 
[0 0 3 5] ftfc\ 7P-t/W0W, |f©«, it 



0-197440 

10 

WL2 3©-SfPSriE^? 3 ^««tV^Ci:liw5*-Ctft 
v. 

[0 0 3 6] *H16«t-J:iltf, *^5 4Kil>UD 

-y-^mim^-^&A-r?>zkx\ mts,mi<omm 

Z> i/-XW.<DfiVkft £ b l-^ft < ft 5©"C:7 p — fe/l/-^ 

[0 0 3 7] *^BJ<7)^ 3 <Dg:MW*m 7 (C^"t 0 

5 4COthtB{RiJ©«>-XfStt3ft)5ftSl (^8S 4 0 5) ©&ffl> 
%fti£y?° 5 2©tttHftiJ©$t8g4 0-T?l±ft< ^V7°5 2 
©KiM'] i: 7 4 0 0©ffl©j5itS§4 4ICftoTV^5 
^T-fc-5„ fiil©S^«Htll2^2 0||Jfe^(traC.T?$)5© 

V7°5 1 ©tflftSrQ 1 , ^^7*5 2 0111:0 2, SKI- 
T'S 4©jft*£Q 3 t U 7P- fe/W3 ©SBg(J3 2~© 
->-*?&2 3©«EA»SrQ4, SKIS 4 l«i»&7n- 1 
^3^©f-^y/^©«tfiSrQ5 SSl4 0i: 

7D-t/V3 ft SBFJ/i'-T*— ©?Sfls© tUA 9 &&J U 

Q1=Q3+Q5 

W0 4o 0 — ?A 7d- fe;V3— ©LtiA 1 ? fc#j9£-o 

Q1+Q2=Q4+Q5+Q3 

irftSo *fc^ ^©#3\ v—^fg©«tA*Q4tt, # 
V7°5 2©^ftQ 2 t-iH-5„ 7P-t;U3©^S; 
H16©«^t^i:<±T^t.L^l : l 1, 2© 
Jf^^ftl-t LSafi?rJiT*f*©fe»i:-r5c Q3 = 0 
©#^-, ^2©^WirlSl«lCf-V7'/^2 l©-|fB^ 
■>-^l2 3l:SAt^SW&5;)5 > Hl5©|lffi^!lir 
R«K#X^5 3©jtfttrPSU-!i-V7°/l'^2 1J157J© 
->-^«T2 3$rf-V7°/WM2 1 kW&Xm^ 1 2!cp^§| 
^V7°5 2lcK§l$ix5->-^^2 3^©f"V7 B /V' 
j^2 1©SA^<*. 

[0 0 3 8] ft3b\ 7P-t/KDlt, ^f=©ffm, ffi 
g|coV^T»i±T^#i LtciK ±T^T*ft < XhV 

[0 0 3 9] ^HJg^JlCi^Xff, *y7'5 4^f)'>iO 
v'-^?K*ia/V'-7'{caAi-5Ci ir-C, ffilESS 1 ©JIJ6 
« let 5 2a* tcjp ^. » VT»/v-jS t i/— * m<D x 
•5->-^.jR©^^$ ? 5 l- / >ft< ft5©T* v 7p- feyu 
^8§©^tt^K±T*# . v/-^fg©?B«5:ffi^-e$ 5 

[oo4o] m8\z.*%w<D%4<Dmmmzmi-o 

J60H©^S^WIE^l©IIJ6^Jir^ft5©»i, f-^T 0 ^ 
?K2 lSr7n— t/W3{ca>Ai-SSEK4 1 ©-*•&*> 
7°/W?K2 l#fiW$nft8lll 3©l£{C^Lfc^T*& 



• 



11 

W.2 1 ©{fc*&. ilADfiA^lCi <9 \f-*t£Z<D&& 1 6 
«4MB:5 5ic<fc iJf-^T'/W^ 1 SrW^ffiHffl^jll* 
-ct>«fcv*. ftJs, #ISife^Tfi0i©*;fe0J<!:Sffi©« 

[0 04 1] #Hte#Jlc itttf , ffirSE* l ©Hi6«l- «t io 
SSMIfcAi*., f-y^ft^flUtSXIg^ffin-Ct S© 

f - y A 9 <M £ V ^ 5 © t? A3M- <fc 5 il JD 4 

[0 0 4 2] 0 9lC#3S9!©$g5©ili£#tf£^-r„ *n 

Sr7D- fe/W3lc3|A-|-5^8S4 l ©— ffiSrf-^y/v^ 
2 l#»8P;5itfc*»l 3©j£lCffiRU ^^7*5 1 CO 

hj«©«» 4 2 ©Tttis&iiME** 1 3 \zmm Vtc&X 

*>4. ffi©*/&fiiifilES!l©iyS^£^CTfe5©T\ 20 
*it&l;:fiP]-©tf#«:fl-U »MS:«B&-rS. -fftfr 
*>, #HJfe#lti, f-^7°/w«2 i©ffl«©«E!84 2^P> 
A9fll©&«l 3[£-fy7A<m2 1 SriSiii-5«fiS:t?fc 

Zi\ 0 5, ll7CO||J6^I©#|iJK>-7 P 5 4^iIJptfc 

LXi>X^z.titwoixi>^\ 

[oo4 3] &mifoffl\z.£tui^ mum 1 <ommm\a. 

S^HlciPx., 1^://v*©:fc«#&fflqffl©3Mri 
2, JS58&4 2£g-C#3Sl 3{C@l|Xt?t5K)-e, fy7" 

LTV^. *H16^-e»4, ijSS§4 2li^l 3IC 

5 1^884 1 iZ&tfbthX^Zm&te, ^S§4 2©T 

[0 0 4 4] 110 £#36?H©JB 6 ©£Jfc*J&*1-. * 
*16«!l^«rffifEl©*«i«i:ttai-5©tt» fBMB»9lc 40 
^y7°5 2 i^^7"5 1 SrRllSflCfltihi-i^SSrKtt. 
»l©l*ffl»6©±«.{ilfc, 8ff-*ftIti1-*«Mfttt]S6 
5 £s£f7fc.£T'fc3o ffi©M±ffif2JS 1 ©*JSMt P 
i:T'$>S©T\ *ixbl£f±ra-©$J*«:ftU 

5„ S«aif95 9 lC|9:ttfcff L^^-Y y^ff 

!t u , % i ©&a§§ 6 ©±*asti9:rtfcirfta» 6 5 t- 

«t^«r»ffii-5i, *>7"5 1, 5 2£f?jt-f-.5^<!: t 
LTfeSo ^>-7°5 2 h^yff> 1 *^l:fflkt5r 
tlcJ;t)f-y7 p ^W2 l©j^n^lh1-5 mmzis- 
*$?2 3<Dffi,tlh&±-tZ>) o 50- 



ftfflW-l 0-197440 
12 

[0 0 4 5] «?-©ttffltefi#8!to»P,36 Ufc^Srtttf 3 
So «fti&H?JLLfc:R«^fciry://l'8t2 1 

i©*tn«6©«tW5ffl*»e»jfejitti-5^, jfci&i-ss-e 

©l$rafc»*©»£©tt«£]^i-5££#T?#$. m 

m. 7^<y y^ftt*©^^p©is^aaffii-j; 9»^-r 

%mM%(nfcm£ft^XftT<Dit&m& J $>WW}\&<n%M 

£¥WT-£S 0 Sfc, ->-^jg2 3(Cf->'7 P /Vfg2 1 IC 
££ft5#£©ja#iR£L*fei-*Sai«:iB£-U-C*s 
ttfcf, tfyT^lL^ibf-^TVW^ 1 2 3*5 

&ffl££Qm&-fZZl:lz.£'9y-l'7*m2 1 ©mifB# 
S©^ir«» s S/Sb^fe-rs„ i©^felcJ;S3t© 
KHZ** 1 ©t^6t*^ L, -!J-yy/P?g2 1 (C-^S 
tufcWE#^©^©aiSSrffl l J^T-# S. 

[0046] *mmw\z£titf. » huib^ i ©jijs^tc 

ffifcftSo 
[0 0 4 7] 

#S©T*->-^fg©i'i*l:^jlt/>U7>'=V^'3^ h© 
(ST, Ke©Wk^pi|gtftS„ ifc, tv7;v«© 

[0ffi©fifi**iftpj] 

[mi] #»3l|©tE 1 ©&te«©5*S«££^-r£iRB 
T'feSo 

[0 2] H 1 !^1-*l6«©«J^il4r*i-5ftftH-e*> 
2> 0 

[0 3] 01 (C^1"j|ife#j©te©^#i|£^-f 5fc££0T- 

[04 ] 01 ic^-r ni£#ij©$ bKimmm^-r^ 
wmx'hho 

[0 5] #!SW©Sg2©*;feM©ga«$£^^0 

[0 6] 0 5ic^i-*ig^]icfcits.j5£ix©pa^*-r» 

[0 7] #»W©!6 3©Hffi«©g»«#&^1-£fcH 
T'feSo 

[08] *»M©f5 4©HjfiW©iiaJ«fi|SS:3Si-*a!H 
T'foSo 

[09] *^PJ©^5©H^J©gM#^^i-m«c0 

T'feSo 

[010] *%W<om 6 ©HJS^J©S$|5fll^Sr*i-*Sc 



(8) 



13 



0-197440 

14 









* 4 7 




4 8 




w Mr ta ✓tn =rt DP 1 






4 9 




5 1 




3 7p- ir/W 


6 




5 2 




5 3 




9 ffifflgS 


1 1 


'-Mr Ayr 


5 4 




5 5 




1 2 Wff 


1 3 




6 1 




6 2 


.VA— \|f 1 1 Fill 1 . 


1 5 ^§5 


2 1 












2 2 ^££5 


2 3 




6 3 




6 5 




2 4 Mtl 


2 5 




7 0 




7 6 




3 1 fttiffflS 


3 2 




7 7 




7 8 




3 3 » 


4 0 




10 4 0 0 




4 0 4 




4 1 ?5tt&& 


4 2 




4 0 5 




5 1 1 




4 3 «S§ 


4 4 










4 5 « 


4 6 













[12] 




61 — t> 



40- 



Ji 52 4< ?° 



3 

■31 



r48 

-53 



51 



23 



3 : 7B- fc>U 6 - ^tfifS 9 
11.1-2: War 21:*>^l« 
2 3 : 3 1 

5 1.5 2.5 3 61 
70p77:# 76:3^? 
4O0 : ^-f/l'Sr 



47 




3:^0— feju 6:«H±J3§ 9 
11,12: 2 1 : -9->^JU« 

2 3 : ^-^«f 3 1 :fflM 
5 1.52,53 61 ^tfcfflS 

70.77:^ 76:3^ 
4 00 s Jb* 



(9) 



#IHWl 0-1 9 74 4 



[03] 



1 h~» 




3 : -7n— 6 : tefflS9 9 s 33ffiJ25 
11.12:99 2 1 : V^zfUte 

2 3 3 1 : 85^35 

5 2.53: 6 1 : tfe&38 

70,77 76 : 3;G# 

4 0 0 : ^ 511 : ^ U 



[04] 




IX* 12 :«^f 2 1 :*>-*JWK 

2 3 : 5^— X* 3 1 : afflSSS 

5 2.53 irtzr-f 61 :SttfS3S 

70,77:# 76 : 3£» 

400 :^-fib5i 511 : S/>J>5>aK>-^ 



[05] [06] 




3:70-^ 6:«*ffi8S 9:teR£»S5 ^ 

33:M 51,52.63.54 

6 1 :^33 7 0,77 76 = 3^ 

4 0 0 : "?*JU* 



(10) 



ftffl¥ 10-19744 



[07] 



[@8] 



62- 
70^ 



105 



21 



04 



61 — [> 



40 



41 



52 



52 



1 ^3 

c=K 6 



02 



33. 




44' 

osf 

4drt 



A2 



coo 
01 

54 



.48 
-53 



23 



3 : 7n--k;i/ 6:**tf5S8 9 : tSffiTSB 
11,12 2 1 : -9*>^;i/?K 2 3 : 

3 1 : WmU 51,52,53,54: 
6i:WU8 70,77:^ 76:3^ 

4 0 0: 



[09] 



16 




61 — C> 



23 
-~-h_l5 



11.1 2 :&S 21^>-^JV« 23:^-^ 
2 5 : WCAcmm 3 1 s IMNB 4 9 : RTt? 

5 1,52.53 55:3^^^ 

6 1 :*fcttJS8 "70.77 s.^ 76 : 338^ 
400 i -7 4 21*9 




II 0] 



3 : 70- feJU 6 -«aiS 9 
11.-1-2 : 96 2 1 
23=V-X1K 3l:*ffSf3S 
51,52,5 3 :rt<>^ 61 : 
70,77 :# 76 : 3^ 

4 0 0 : ~74 >\>* 



47 




23 



11,12:9@ 2 1^>-^Jl/iS 23:^-XiS 
2 5:StzW6«Ff 3 1 :«SS5 4 9 : 53^ 
5 1» 5 2, 5 3 :&^zf 

6l:«!tiiS& 6 5:atrt*as8S 7 0,7 7 . 
76:3^ 400:^JLS 



ftfflW-l 0-197440 



(72)*m# mm 

(72)*9!# J^ffl »fc 
(72)3PJ# 



(72)*«# ft 09 #*ft 

^«t*0Stm**i»»r3LTB2#l# * 

(72)*w# k mm 

RiWRBJcrtr**i*rETB2#i# * 

(72)*9I# Pffffl 

**fc*BStm***»"r7TBi#i» * 
a;£i± b stKf^Bf b tmvtmn 



